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FLUORESCENT LAMPS 


We are factory agents for the 
MINERALIGHT quartz lamp, and 
carry complete stocks of all types. 
Also the U. V. black bulb, and 
the Glo-Craft Tubular lamp (Long 
wave). Our stocks also include a 
complete line of fluorescent min- 
erals in large supply. Price list 
free. 


82 PAGE CATALOG FREE 
Write today 


V. D. HILL 


COMPLETE GEM & MINERAL 
ESTABLISHMENT 
Route 7, Box 400 — Salem, Ore. 

















I Will Pay 


these prices for METEORITES, 
iron or stone, or for any specimen 
of native (natural) IRON (not 
iron ore but metallic iron) found 
on the surface or plowed up: 


Under 5 Ibs. $ 5 to $ 25 
5 to 25 Ibs. 25 to 125 
25 to 50 Ibs. 75 to 125 
50 to 100 lbs. 125 to 200 


S. H. PERRY, Adrian, Mich. 

















— 


RX 
The Complete 


Lapidary Shop 

















The MODEL 47 RX takes the place of 
3 or 4 separate machines and requires 
only 20x30 inches of space. 


Has coarse and fine grinding wheels, | 
always running. A sanding disc — 
Two flat laps A final polishing 
wheel. All regular equipment. 
Wheels changed for different opera- 
tions in seconds. 12” Diamond Saw 
capacity. 


Price $137.50 


f.o.b. Torrance 


12” Diamond Saw Blade and Motor 
not included in price. 


See your lapidary dealer or write for 
Circular E. 


RX LABORATORY 


1143 Post Avenue 
TORRANCE, CALIFORNIA 























THE EARTH SCIENCE DIGEST 





The Earth Science Digest 


Omaha 3 
Box 57 
Nebraska 





Published monthly by 
THE EARTH SCIENCE PUBLISHING CO 


Editor and Publisher 


Associate Editor: 


Hendrik P. Zuidema 
Robert B. Berry 
J. Charles Gillette 
Alice L. Hart 


Advertising Manage: 


Circulation and 
Business Manager 


A magazine devoted to the advan 


ment of the geological sciences 


SUBSCRIPTIONS 


Per copy $ .25 
| year 2.00 
2 years 3.75 
3 years 5.00 


Advertising rate card will be sent upon 
request. 


Vol. Il | August- 1947  ~=No. | 


Contents 


Page 
Cover Photo } 
Nebraska’s Marsupial “Tiger” . 
Lake Superior Agate Q 
California Meeting 13 
Famous Lost Mines 19 


Midwest Convention 31 





IMPORTED GEMS 


Rough and Cut 





We are direct importers with rep- 
resentatives in all important gem- 
producing areas. Our inventory in- 


cludes 
Agate Opa 
Amethyst Peristerite 
Amarzonite Sodalite 
Aventurine Tiger Eye 
Bloodstone Crystal Quartz 
Citrine Rose Quartz 
Garnet Smoky Quartz 
Moonstone Tourmaline 
Lapis Lazu Swiss Synthet 


Sapphire 


Send for free price list of more 
than thirty varieties of gem rough 
for facet and cabochon cutters. Pro- 
fessional quality guaranteed. 


LIONEL DAY 


3560 Broadway 
NEW YORK 31, N. Y. 

















Dependable Lapidary 


Equipment 
Ke Met Bla € 
R spidary Mach 
B & Ge Maker 
Aller 3pidary 
Pre e Supp 
N Abrasive 
c Pom nr 


M ‘ Feathe we shi Carat Haacd 


aael a 
MAIL ORDERS FILLED PROMPTLY 


LONG BEACH 
Mineral & Lapidary Supply Co. 


1850 E. Pacific Coast Highway 
LONG BEACH 4, CALIF. 











THE EARTH SCIENCE DIGEST 5 





EDITORIAL 


With this issue, the first annivers 
ary number of The Earth Science Di 
gest, the editorship passes into new 
and able hands. ‘The press of other 
matters which demand personal at 
tention caused me to transfer owner 
ship of the magazine to Hendrik P. 
Zuidema. 

The Digest was an experiment, an 
experiment in service service to 
the men and women who desire a 
fresh approach to the appreciation of 
Nature; to the young student who 
seeks advice on where to begin a 
study of earth sciences, and how to 
proceed; to the individual collector, 
seeking to enhance his store of won 
drous products from the depths of the 
Earth; to the sci- | 
entific institution, 
seeking to keep in- 
formed on the ac 
tivities of the in 
telligent amateur 
as well as those of 
the professional 
worker. 

Now. after a 
year, The Digest 
stands unique. It 
fills an urgent 
need in the field of 
science writing, as 
evidenced by the ever-growing list of 
subscribers. Authorities in the earth 
sciences are its contributors. Free 
expression of ideas being the basis of 
progress in science, it has not 
hesitated to publish articles which 
stimulate honest argument and 
which in so doing pave the way 
toward the approach to Truth. The 
Editor’s door has been an open one, 
and will remain so. 

The new editor of The Digest has 
been a science writer for many years 
and formerly was a member of the 
editorial staff of The Detroit News. 
He has been a member of numerous 
paleontological expeditions into the 
Rockies and has collected from New 





H. P. Zuidema 


Mexico to Alaska, from Labrador to 
Puget Sound. He has done graduate 
work in geology at Columbia, the 
University of Michigan, and the Uni- 
versity of California. He has taught 
university classes in geology. He is 
a member of the Society of Verte- 
brate Paleontology and a _ charter 
member and currently vice-president 
of the Michigan Mineralogical So- 
ciety, one of the most active and 
progressive groups of its kind in the 
United States. The Digest for which 
he has frequently written, will con- 
tinue to grow under his leadership. 

To the multitude of friends we 
have made through The Earth 
Science Digest, to our contributors, 
to the advertisers who saw us through 
when the going was rough, to all 
these, best wishes. 

Rosert B. Berry. 


COVER PHOTO 


From Maine to the Pacific, across 
mountain and plain, geologists 
swarmed over the rocks this summer. 
Field work was in full swing, in step 
with the nation’s progress toward full 
recovery. A new generation of geol- 
ogists, resuming studies interrupted 
by war, invaded the field while sea- 
soned prospectors were back in the 
hills, seeking out Nature’s hidden 
wealth. Epitomizing the summer's 
activities is the cover scene, taken by 
the Editor near Camp Davis, the 
Rocky Mountain field station of the 
University of Michigan, in Hoback 
Canyon, Wyoming, during the final 
reconnaissance trip of the season’s 
field course. The cliff consists of the 
conglomerate of the Camp Davis 
(Miocene-Pliocene) formation. 
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A bulldozer is used to remove overburden on the site where the Nebraska marsupia! “tiger” was 
found. This site became famous many years ago when the first-known American “shovel tusker™ 
elephant was found here. Soon the waters of a new reservoir in the Republican River basin will cover 


a part of this locality. 


A Marsupial “Tiger” Is Found In Nebraska 


Invasion of Continent by South American "Kangaroo Cats” 
Revealed by Epochal Discovery in Ancient River Bed 


By H. P. ZumpemMa 
Editor, The Earth Science Digest 


The sun beats down on southwest- 
ern Nebraska and the heat waves 
dance on the hillsides as paleontolo- 
gists of the University of Nebraska 
State Museum dig into the slope of 
an abandoned gravel pit near the 
town of Cambridge. 

This is the site of the discovery by 
university fossil hunters some 20 
years ago of the first-known Ameri 
can “shovel tusk” elephant. The same 
area has yielded scattered bones of 
the giant bear-dog, tapirs. rhinocer 
oses and ground sloths. So the dig 
gers work carefully and thoroughly. 
for the backwaters of a Republican 
tiver basin reservoir soon will cover 


a large part of the area and remove 
it from scientific scrutiny, possibly 
forever. 

The leader of the group stares un- 
believingly as a huge skull of a cat 
like animal is unearthed. The bony 
ring around the eye-socket, the orbit, 
is closed and not open posteriorly as 
in true “cats”. Long, dagger-like 
tusks, the animal’s deadly “stabbing 
teeth.” lay broken, but restorable, 
with the skull. But this is not just 
another sabre-tooth “tiger’’. 

Soon the telephone rings in the of 
fice of Dr. C. Bertrand Schultz, di 
rector of the museum and its field 
parties. in distant Lincoln, and by 
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mightfall the world learns that a mar 
supial sabre-tooth has been disco\ 
ered in North America. first of its 
kind to be found on this continent. 
Once again a field discovery sheds 


light on the migrations of extinct 





First marsupial sabre-tooth tiger to be dis- 


covered North America Note closed eye 

socter 

mammals and another ip is filled 
the broken story o ncient life 
‘Marsupial” bring mind Aus 

traha. and kangari We think of 

iothing fearsome hen we hear thi 


rather of pouch-bearing 


} 


term. but 


young OL OT 
, 


ymmimals with cunning 


posums and wallabies. But here. long 
buried in the Pliocene gravels of Ne 
braska. appears a marsupial which 
was the terror mighty ! 
muscle and bone an vhile possibh 
not endowed wit! ental quick 
ness of his foes. well fitted to carr 


mn the struggle for existence 
[he marsupials are the pouched 


] 
non placenta mammals. which 


{ 


liffer from other mammals in thal 


he voung are bo so early in their 


cannot swal 
| 


levelopment that the 


ind must be transferred by the 


mother upon birth to a hai lined ab 


Paleontologists of the University of Ne 


braska field party at work in gravels which con- 


tained the fossil marsupial sabre-tooth tiger 


dominal pouch into which the nip 
ples open. Milk is pumped by the 
mother to the young by intermittant 
muscular action until the young are 
sufficiently mature to leave the 
pouch. The sabre-tooth of Nebraska 
was a member of this group, as ex 
amination of the skull revealed. 

The high-crowned teeth mimic in 
form those of the great true carni- 
vores. but. as Dr. Schultz points out 
as he examines the amazing find, 
they are in structure quite kangaroo 
like. Even in the absence of other 
bones of the skeleton, the marsupial! 
brand is there. ‘The brain case is 
smaller in relation to skull size, than 
in the higher mammals, and the 
closed orbit similarly is diagnostic. 

The term “kangaroo cat” may of 
fend the principles of classification, 
vet here is a marsupial whose type 
adopted the ways of the cat-like car 


nivores and at the end of the line of 
development through the ages bore 





How the animal probably looked in life. A 
sketch by James Carmel, University of Ne 
braska artist 


startling superficial resemblance to 
the true sabre-tooths. 

Particularly astonishing are the 
large flanges developed on the lower 
jaws of both the marsupial “cat” and 
the true sabre-tooths. evidently use 
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ful in protecting the protruding ends 
of the dagger-like canine teeth when 
the mouth was closed. It would ap- 
pear that the teeth could be used only 
when the mouth was opened widely, 
and then as stabbing, instead of bit- 
ing, Weapons. 

To students of organic evolution, 
the marsupials are interesting largely 
bec ause of such amazing examples of 

“convergent” development as _ that 
shown by the Nebraska creature and 
the true stabbing cats of ancient 
times. When conditions permitted 
unhindered expansion of the marsu- 








A true sabre-tooth, a type marvelously " mim- 


icked" by the marsupial “cat”. This great 
carnivore, Eusmilus sicarius, the terror of his 
time, lived in the American west in the Oligo- 
cene epoch. Compare with marsupial tiger” 
skull on page 7 


pials, they adopted varying modes of 
life, as they did so dramatically in 
Australia due to the long geographic 
isolation of that continent. 

The wombat of “down under” is 
neither bat nor rodent, but a burrow 
ing marsupial. The “Tasmanian 
wolf” is not a wolf, but a predaceous 
marsupial. The Australian native 
cats are not cats, and the “teddy 
bear” or koala, is not a bear, but a 
tree-dwelling non-placental. 

In North America there are no 
living marsupials today, except the 


opposums, and South America, once 
replete with many marsupial types, 
now similarly has only the opposums 
and the rare, little Caenolestes. 

South America, as Australia and 
its adjoining islands are today, was 
long isolated while the Panamanian 
land-bridge to North America lay 
beneath the sea. From the Eocene 
to the end of the Miocene geological 
epochs, the southern continent was a 
faunal “island” and the fossil record 
reflects a wondrous development of 
the marsupials. Finally, at the end 
of the Miocene, the isthmus between 
the continents rose and migration of 
mammals in both directions began. 


However, as the late distinguished 
paleontologist, William Berryman 
Scott, pointed out, “the tropics be 
tween two warm temperate zones 
acted as a huge sieve, holding back 
most mammals and allowing but a 
relatively small number of climati 
cally adaptable species to pass 
through.” 

The invasion from the north ap 
pears to have been the most success 
ful and the higher mammals, immi 
grants from the north, as Dr. Schultz 
emphasizes, practically wiped out 
most of the ancient South American 
lines. 

“But the sabre-tooth marsupial 
represents reversal of a trend,” the 
Nebraska museum director points 
out. “This ferocious fellow made his 
way north, probably following his 
favorite prey, which may have been 
the giant ground sloth, which we 
have found in the same deposits in 
Nebraska. That he held his own 
against the large North American 
carnivores is evident. There must 
have been many of his kind in this 
country. I see no reason why some- 
time in the future other specimens 
of the same genus may not be found.” 

While the Nebraska marsupial 
“tiger” is the first of its kind to be 
found in North America, predaceou: 

(To Page 31) 
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Fig. 





). Blue-gray fortification-chalcedonyx combination with second generation of chalcedony in 
center and crowded eye-agate hemispheres in dark band. 


A Study of Lake Superior Agate 


Interpretation of Structural Forms and Mode of Origin by Superficial Examination 


THeopore C. VANASSE 


(Part I) 


A study of available literature on 
Lake Superior agate indicates a need 
for further clarification of structural 
variations and associated nomencla 
ture as related to its mode of origin. 
Such a clarification becomes increas 
ingly pertinent because of the grow 
ing multitude of amateur lapidaries 
and information-seeking, science 
minded collectors. 

Since such lapidaries and colle 
tors are rarely professional or experi 
enced scientists, it would be well if a 
method were provided for interpret 


ing agate structures by simple super- 
ficial examination of rough agates 
and of sawed and polished sections 
from them. Rarely does the average 
collector have access to physical and 
chemical laboratory methods. Almost 
as rarely does he have access to the 
technical reports of those scientists 
who do research with silica jel. Thus 
a suitable method of interpretation 
by superficial examination would 
immeasurably enhance the value of 
many a non-scientific collection both 
for its owner and for others. Fur 
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thermore a clearer understanding of 
the structure and origin of various 
agate types would ultimately tend 
toward the recognition of those 
“missing links” in the agate story 
that now lie in many collections as 
merely interesting rocks. 





Fig. |. Fortification agate with flow structures 
and quartz crystal filling. Entrance duct to in- 
ner chambers is visible just beneath polished 


surface to right of upper center. 


The average collector is further 
hampered in any research work that 
he might do by the fact that existing 
literature on agate is at best incom 
plete and often regrettably at vari 
ance with the facts as observed in any 
large collection of agates. Conflict- 
ing theories on agate formation are 
offered him with little attempt at a 
final clarification other than that the 
silica jel theory and associated Liese 
gang phenomena are probably re 
sponsible for agates in toto, whereas 
the truth probably is that no single 
mode of formation can account for 
all agates, and no single theory can 
account for all structures seen in an 
individual agate. Confusion in no- 
menclature breeds further confusion 
in interpretation of structure. As an 
example of this, witness the incorrect 
interpretation and definition of eye- 


agate and the ill-founded attempt to 
change its name to ring-agate. (1) 

For many reasons similar to the 
above then, this study is offered as 
an attempt to provide the basis for a 
method of superficial examination 
and interpretation of agate struc- 
tures. It makes no pretense of com- 
pleteness or finality. Rather it is off 
ered simply as a beginning and with 
the hope that it will contain at least 
a few sign-posts pointing the way 
toward eventual, complete under- 
standing of all silica jel products in 
nature. 

It is based upon a study of about 
one thousand cut and polished Lake 
Superior agates. These agates, or 
representatives from them, were 
chosen for completeness of banding 
and variety of structural detail. A\l- 
though many agates were included 
that could not be explained simply 
by the methods expounded here, no 
agates were seen that contradicted or 
voided these methods. 





fo weak 


Fiq. 2. Small agate with clogged entrance duct 
at lower left. 


(1) Wmson, BEN Hur, “Ring- 
Agate” vs. “Eye-Agate.” The 
Mineralogist, June, 1939. 
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This study is based, furthermore, 
upon the following assumptions or 
“notions” 





Fig. 3. Entrance duct below for outer portion 
of agate. Foreign crystal cavity at left. Flow 
structure and band thinning around both lower 
and upper entrances. 


1. The simplest explanation of 
natural phenomena is probably the 
correct explanation. 

2. The key to most of the prob 
lems of agate formation is to be 
found (1) in the agates themselves. 
A superficial, leisurely examination 
of agates and their polished sections 
might thus reveal more of their se- 
crets than hurried trips to lava flows 
and doubtful though beautiful exper 
iments with gelatin in laboratories. 

3. Perhaps, after all, previous in 
vestigations to the contrary, the agate 
structures are just what they appear 
» be, and are not something much 
more mysterious and complex. 

And finally, this study is, in part, 
admittedly controversial. Where dis- 
agreement occurs, however, it is in- 
cluded, not maliciously, but simply 
in the usual spirit of many-faceted 
inquiry. If much of what follows 


appears as mere idle speculation, that 
too is freely granted in the hope that 
even speculation might rejuvenate a 
subject that has reached virtual stag- 
nation. 

Formation Theory 

How did agates form? The ques- 
tion is one that every collector must 
answer almost daily. A more perti- 
nent question when confronted with 
an individual agate would be: How 
did this particular agate form? In 
view of these oft-repeated questions, 
then, the briefest possible summary 
of current agate theory is in order. 

First of all it is granted that all 
agates developed as a secondary de- 
posit in cavities and open seams in 
rock. Such cavities were probably 
left in hardened lava flows by steam 
and gas bubbles. Other openings 
were caused by chemical solution of 
rock, by shrinkage during cooling, or 
by any earth disturbance that would 
alter the originally solid rocks. 

At all depths between certain vary- 
ing maximum and minimum limits 
the rocks of the earth are filled with 
water. Depending upon the nature 
of the surrounding rock, this water is 
either slightly acid or slightly alka- 





Fig. 4. Structural variations in fortification 
agate. Erosion and apparent sloughing below. 
Variable width of crystal bands above. 


line and thus is enabled to dissolve a 
portion of all minerals with which it 
comes in contact. Thus even quartz 
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(silicon dioxide) enters into solution. 
This solution, however, is colloidal in 
nature, and when highly saturated 
attains the consistency of a jel. This 
colloidal! jel is probably not a simple 





Ss 


Fig. 5. Eroded sardonyx layers with later quartz 
crystal filling. Note dissepimental layers and 
indistinct eye-agates. 


true solution but a mixture of ac 

tually dissolved silicon dioxide and 
finely-divided, suspended particles of 
silica. Although we shall bear in 
mind the dual nature of this solution, 
in parts of what follows we shall sim 

ply refer to the solution as a true so 
lution containing free molecules. For 
a recent technical discussion of the 
nature and properties of this colloidal 
jel the reader is referred to reference 
(2). 

Seepage and percolation of this so 
lution through the rock obviously 
causes its accumulation in cavities 
If further silica is dissolved, the solu 
tion becomes supersaturated and 
then, with the additional aid of varia 
tions in mineral content, and in tem 
perature, pressure, and evaporation, 
excess molecules of silicon dioxide or 
particles of silica must pass out of the 
solution as crystalline or micro-crys 
talline quartz. 

When a quartz crystal forms, mol 
ecules of silicon dioxide move out of 


(2) Copisarow, A. C., and Coptsa- 
row, M., Formation of Hyalite 
and Opal, Science, Vol. 104, No. 
2700, Sept., 1946. 


the supersaturated solution and ar- 
range themselves in rows and tiers 
having an hexagonal outline. Fur- 
ther additions of molecules always 
follow this order and the hexagonal 
form is maintained regardless of the 
size attained by the crystal. 

Some chemists believe that quartz 
crystals cannot grow in a colloidal 
solution because of surface tension. 
So when molecules or excess sus- 
pended particles of silica are forced 
out of solution by supersaturation or 
other cause, they must form non 
crystalline or amorphous quartz. 
This form is known as chalcedony, 
the major constituent of agate. Chal 
cedony bands in agate, however, are 
composed of microscopic fibers or 
crystals, indicating either that the 
suspended particles are true crystals 
or that molecules leaving the solution 
have still adhered as closely as condi 
tions allow to their hexagonal pat 
tern (3 

It is at this point that differences 
in opinion enter into agate theory. 
Behaviour of silica jel is not com 
pletely understood, especially under 
conditions found deep in the earth 

2). Banding of agate has also had 
various interpretations, some scien 





Fig. 6. Fractional banding in a flow channel. 


3) Dake, FLEENER,. WILSON, 
Quartz’ Family Minerals, M¢ 
Graw-Hill, 1939. 








THE EARTH SCIENCE DIGEST 13 





tists adhering to one theory, others to 
another. 

Original investigators interpreted 
agate bands as a layer-by-layer de 
posit as lime is deposited in a tea 
kettle. Others thought that outer 
bands would seal out available solu 
tions, and adopted a similar theory 
with the addition of entrance canals 
or ducts. Still others, and more re 
cently, have assumed that cavities 
were filled with silica jel which sim 
ply hardened into agates. The band 
ing, they say, resulted from a rhyth 
mic deposition simulating the Liese 
gang phenomena, in which agate- 
like structures grow in jels in the 
laboratory. Quartz central fillings 
were interpreted as a later filling 
with crystals after the shrinking ef 
fect of desiccation had lessened sur 
face tension. 

This study, based solely upon a 
superficial examination of agate 
structures, denies the possible expla 
nation of all agates by any single 
theory. Numerous agates show un 
mistakable evidence of multiple and 
varying modes of formation. Some 
quite obviously indicate layer-by 
layer deposition. Most, after thor 
ough dissection, show one or two, and 
often several, entrance ducts. Others 
show that the cavity, once filled with 
silica jel solution, stayed full until 
the agate was completed, but show 
little possibility that a static mass of 
jel hardened into an agate. In fact 
no agate used in this study offers 
anything more than a mere shred of 
evidence in support of the present 
concept of the filled-cavity silica jel 
theory. And finally, in few agates 
has anything been seen to support or 
obviously simulate the Luiesegang 
phenomena. 

The micro-crystalline or fibrous 
nature of agate bands is an argu- 
ment against the Liesegang phenom- 
ena. The micro-crystals are ar- 
ranged side by side in a direction nor- 
mal to the plane of the banding. As 





Ladies Silver Rings, $2 to $5. 


Hand wrought jewelry designed to the gem- 
stone. 


THE MULTICRAFT SHOP 
100! Englewood Ave., St. Paul 4, Minn. 
Lapidarists and Mfrs. of Agate Jewelry. 
Distributors of Rubber Bonded Abrasive 
Wheels for Perfect Cabochon Sanding 











California Convention 


The annual convention of the Cal- 
ifornia Federation of Mineralogical 
Societies will be held at Long Beach, 
Calif., on July 16, 17 and 18, 1948, 
and not in June, as originally 
planned. The change was made in 
order to cooperate with the new Na- 
tional Federation of Mineralogical 
Societies. Information regarding the 
convention may be obtained from 
Lowell R. Gordon, convention chair- 
man, 1850 E. Pacific Coast Highway, 
Long Beach 6, Calif. 





Agate 
Jewelry - Mountings 
Wholesale 


We have in stock for immediate de- 
livery a complete line of agate jew- 
elry in Sterling and 10K for dealers 
only. Chain, ear screws, tie chains, 
Cast rings (ladies and gents), etc., 
at reasonable prices. 1947 price list 
available to dealers any time after 
January first. 


Pacific Agate Shop 


O. R. Junkins & Son 
Box 1483 Newport, Oregon 
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layer was added to layer the crystals 
naturally interlocked, yet each layer 
or band remained a distinct and sep- 
rate part of the agate structure. This 
fact is shown in fracture and weath- 
ering phenomena, the bands often 





Fig. 7. Agate pipes in traprock. This enlarge- 
ment fails to show circular banding at ends of 


pipes. 


separating as concentric shells. Such 
concentric shelling would indicate a 
lack of homogeneity not compatible 
with a simple, simultaneous harden- 
ing and rhythmic coloring process. 
Further the Liesegang phenomena 
fails completely to explain the color- 
ing and horizontal form of sardonyx 
and chalcedonyx, in which layers 
often terminate abruptly against the 
sides of the cavity. 

Rhythmic deposition cannot ex- 
plain interpolated quartz crystal 
bands seen in many agates. Appear- 
ance of such bands implies a change 
in the chemical nature of the silica 
solution. Such a change, such a 
rhythmic change, would be very un- 
likely in a hardening mass of static 
silica jel. That changes did take 
place is well shown by the great va- 
riety of agate-enclosed quartz crys- 


tal structures. Occasional agates 
show a complete reversal of the usual 
sequence — a thick layer of quartz 
crystals is followed by an interior 
filling of fortification banding. The 
variations in number and position of 
quartz bands indicates that if rhythm 
were indeed present in the process of 
deposition, it was a rhythm in either 
the rise and fall of the water level or 
a rhythm in mineral variations 
caused by some unknown factor in 
the earth’s chemistry. 

Other arguments unfavorable to 
the hardening of a mass of silica jel 
and to the Liesegang phenomena are 
to be found in a consideration of the 
structure of eye-agates and in the 
structure of entrance ducts. 

Eye-agates, as discussed in another 
section, are distinct and separate lit- 
tle agates. They bear the same re 
lationship to the agate proper as a 
stalactite bears to a calcite-filled 
cave. The stalactite grows by layer- 
by-layer deposition of crystallizing 
calcite. In cases where a single drop 
of calcite-bearing water is simply fed 
for a time without growing down- 
ward, the hardened droplet has the 





Fig. 8. Radiating milky quartz crystals with red 
fortification banding toward center. Entire 
structure subsequently sealed with dense, glassy, 
transparent chalcedony. 


same appearance as the eye-agate 
structure. Were it not for this ana- 
logous formation, the Liesegang phe- 
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nomena might seem to apply to ob- 
served eye-agates. However, layer- 
by-layer deposition is indicated.  In- 
deed the whole agate theory is possi- 
bly shown by analogy in cave-filling 
processes, 


r— 


; 





Fig. 9. Numerous varicolored eye-agates near 
surface of red jasper agate. 


The same reasoning applies to all 
tubular, stalactitic, and canal or duct 
structures. Agate stalactites indicate 
growth during longer intervals of 
cavity “sweating.” ‘Tubular struc- 
tures may be haphazard in direction 
and could indicate a meandering 
flow. Such tubes could also be 
formed by a process resembling lab- 
oratory experiments with water-glass 
and copper salts, in which dendritic 
tubes rise through water — one simu- 
lation of the Liesegang phenomena. 
Such structures in Lake Superior ag- 
ates were probably caused by the 
presence within the cavity of an ex- 
cess of an iron mineral, for agates 
have been found that merge with 
jasper. Others of the type have rem 
nants of ore attached or enclosed. 

Entrance canals are probably pres- 
ent in many agates thought not to 
possess them. They may often be 
detected only by a chance cut or 
fracture. For example, the agate 
shown in Fig. 1 has a distinct duct 
leading from the exterior to the in- 
terior section. It lies about one- 
fourth of an inch below the polished 
surface, which is fairly transparent, 


penetrates all the visible bands, yet 
affects their continuity and thickness 
only to the extent of a slight collar at 
each juncture. 

The duct shown in Fig. 2 revealed 
its presence by a tiny r ne As spot on the 
blue outer surface. A section through 
any other spot or in any other direc- 
tion would have left this interesting 
canal undetected. The structure of 
this specimen indicates that flow aid- 
ed in keeping the duct open until a 
foreign fragment wedged into its nar- 
row opening and hastened sealing. 
The bands show that further deposi- 
tion was accomplished by entrance 
through the opposite end alone. 

Flow through entrance and exit 
canals often results in the most beau- 
tiful and intricate of agate structures. 
Deposition is thin near entrances to 
ducts and thick at a distance from 
them. Uniform bands often appear 
to slough away sharply as if by ero- 
sion. (Figs. 1-4). Erosion, in fact, 
did occur in some empty cavities con- 
taining a floor of the onyx variety of 
agate. Portions of the horizontal 
bands were completely removed and 





Fig. Il. Incomplete color penetration into 
broken, weathered agate. 


replaced by quartz crystals or other 
structures. (Fig. 5). 

In cavities where flow and only 
partial intermittent filling with so- 
lution occurred, sardonyx could not 
be deposited. Instead, (Fig. 6), frac- 
tional, curved bands were formed, 
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thin near the entrance, thicker away 
from it. 

The point of entrance of distinct 
tubular canals into Lake Superior 
agates is often concealed by the fine- 
ly checked and weathered exterior. 
Occasionally, however, circular 
banding resembling an eye-agate re 
veals its presence. Since circular 
banded, agatized tubes are found 
basalt, (Fig. 7), it is probable that 
some agates were originally conected 
to pipes and even interconnected by 
them before separation from the bas 
alt matrix. 


The prev valence of unsuspe cted en 
trance ducts of this type lessen the 
importance of the discussion on im 
pervious agate layers. That preval- 
ence in the agates studied, together 
with the difficulty of exposure, in 
creases the probability that canals 
are present in all agates if they could 
be found by proper dissection. Con- 
cerning the perviousness of agates, 
however, it is possible that all newly- 
laid bands were relatively porous for 
atime. After the cavities were com- 
pletely filled, the continued penetra 
tion of silica would successfully seal 
all inter-crystal pores (Fig. 8), and 
produce the well-known der isity and 
toughness. Thus, granting the plaus- 
ibility of this speculation, even the 
few agates without entrance canals 
would eventually reach a complete 
form. Because of the dual nature of 
the silica solution suspended par- 
ticles and actually dissolved silicon 
dioxide — quartz crystal central fill 
ings may have been caused by the 
absence of ducts or by closed ducts 
and by agate bands impervious to 
the suspended particles. Thus the 
quartz crystals may have grown from 
the filtered and actual solution of 
silicon dioxide. 

The presence of eye-agates, en- 
trance ducts, and flow structures thus 
has an obvious and important bear- 


ing upon agate theory. Indeed their 


presence demands a revision of ma- 
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jor portions of present theory. Since 
in no possible way explainable by the 
filled-cavity silica jel theory could 
the ducts in Figs, 1, 2, 3 have been 
formed, the only alternative is re- 
vision to a theory in which duct for- 
mation is possible. Similarly for 
other agate structures. Revision, ac- 
cording to this study, means, not a 
denial of the presence of a colloidal 
solution, but abandonment of pro- 
cesses at present ascribed to that solu- 
tion. Revision, indeed, may mean a 
return to a modified layer-by-layer 


7. 
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deposition theory in which due con- 
sideration is given to multiple and 
variable structures, modes, and con- 
ditions. 


Color 

Lake Superior agates occur in a 
great diversity of color—red, brown, 
orange, yellow, gray, white, green, 
blue-green, and in combinations of 
these colors. They vary also in de- 
gree of jasperization, from dull, 
brick-red and completely opaque in 
sard to none at all in the clear and 
brilliant carnelians. White and 
bluish chalcedony also varies from 
translucence to porcelain-like opac- 
ity. 

As in the agate proper, eye-agates 
show great diversity of color. One 
brick-red, highly jasperized agate 
used in this study contains blue-gray, 
pink, white, orange, red, and trans- 
parent eyes among the thirty-six such 
structures exposed on a scant two 
square inches of polished outer sur- 
face. As in this stone, partly shown 
in Fig. 9, the color of eyes shows lit- 
tle relationship to the color of the 
matrix agate. Such diversity is un- 
doubtedly due to the fact that the 
eyes, buried under the relatively 
case-hardened and unbroken exter- 
ior, derived their coloring matter 
from a different source than did the 
agate itself (4). 

Onyx varieties also show color 
combinations often unrelated to the 
surrounding agate matrix. Coloring 
material in these stones too probably 
came from a different source. Also 
the onyx layers may have been ex- 
posed to a greater or a lesser degree 
than the fortification bands above 
them. The more pervious ends of 
the onyx variety layers are often ef- 
fectively sealed against the surround- 
ing bands, and this condition would 


(4) Farrincton, O. C., and Bert- 
HOLD, LAUFER, Agate, Field Mu- 
seum, Chicago, Geology Leaflet 
8, 1927. 


result in different or less color. Fig. 
10 shows a bluish-gray agate in 
which the final generation of chal- 
cedonyx is alternately translucent 
gray and opaque white. Another 
greenish agate contains brilliant yel- 
low sardonyx layers. Other individ- 
ual stones contain combinations of 
layers of red and white sardonyx, 
bluish chalcedonyx, and layers com- 
posed of either smoky or milky 
quartz. 

Evidence afforded by many agates 
seems to indicate that all Lake Su- 
perior agates were of the colorless, 
translucent, South American variety 
at the time of formation. Instead of 
colored bands deposited rhythmical- 
ly, the more porous bands took on 
color from the iron-filled gravels aft- 
er the nodules were freed from their 
matrix. Broken stones acquired the 
greatest amount of coloring matter 
by capillarity between bands. Num- 
erous stones show the coloring pro- 
cess in various stages of completion 
(Fig. 11), from which we may con- 
clude that the coloring depends upon 
the availability of iron salts, the 
physical condition of the stone itself, 
and upon the chemistry of weather- 
ing. 

(Editor’s Note: Mr. Vanasse will 
conclude his discussion of Lake Su- 
perior agate in the September num- 
ber of Earth Science Digest. 


A CALL FOR AID 


An European subscriber of The 
Earth Science Digest, Ignacy J. T. 
Krause, veteran mining engineer, is 
attempting to rebuild his laboratory 
and library, destroyed during the 
war, and asks readers of The Digest 
who may have catalogs and pamph- 
lets on ore deposits which they can 
spare to send them to him. He is 
working on a book on mineral de- 
posits in his own and other countries. 
The address of Mr. Krause is, 
ulica Ludwika Rzepecklego 45, Poz- 
nan, Poland. 
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FAMOUS LOST MINES 


— Fifth of a Series — 
By Victor SHaw 


THE LOST ARCH DIGGINGS 


Of the many lost mines in North 
America, and nearly every mining 
district has its quota, there are al- 
ways some which are nothing but 
myths with no basis in fact. These 
gained credence for various reasons. 
Some were the inventions of crooks 
aimed at attracting the gullible pub- 
lic to invest cash, which rested safely 





in the schemer’s pocket when he left 
for other fields. And some were 
merely tall tales spun to fantastic 
lengths solely to intrigue some credu- 
lous audience. A few of this type 
have been exploded. 
But the tales of the lost mines of 
the Southwest comprising this series 
for Earth Science Digest are quite 
different, for they’ve all been select- 
ed after much research of factual 
data for their seeming verity. Yet it 
should be noted that even these are 
usually more or less vague in details 
of position and direction, as is quite 
natural; for being handed down 
through the years such details are 
apt to become twisted, mixed or con- 
fused, and even lost entirely owing to 


the faulty memory of the original 
discoverer. 

The Lost Arch is an example of 
the latter type. 

Its general position, like that of 
the Lost Pegleg Smith, is thought to 
be authentic within an area of a few 
square miles, in one of the numerous 
canyons at the northern end of the 
Turtle Range, in the southeastern 
part of San Bernardino County, Cali- 
fornia. This Turtle Range has an 
over-all length of some twenty-five 
miles and runs in an almost due 
north and south direction. Its south- 
ern end extends nearly to the San 
Bernardino-Riverside county line, 
near the desert town of Rice, on the 
county highway from Desert Center 
to Parker Dam. 

Its northern end lies about 20 air- 
line miles east of the Old Woman 
Mountains, also about the same dis- 
tance southwest of Needles, a division 
point on the Santa Fe R.R. and also 
on U.S. 66 not far from where that 
highway crosses the Colorado River. 
This northern end of the Turtle 
Range also is some 25 miles west of 
Parker Reservoir, where the Colo- 
rado River is backed up by the Park- 
er Dam. 

At this north end of the Turtles, 
in one of its many canyons, there is 
a natural bridge, or arch of rock, be- 
neath which lie the gold-bearing 
gravels of a very rich placer concen- 
tration, practically upon surface and 
with little or no overburden of sand 
or earth. That is, it lay thus when 
first discovered, although in the suc- 
cession of rainy seasons since then 
spring freshets may have covered it 
somewhat. 

At any rate, it lies below the rocky 
arch mentioned and no doubt there 
is but one such natural bridge in this 
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locality. The deposit has been twice 
discovered, and through the strange 
workings of fate was then twice lost; 
but, so far as is known, no one has 
found it for the third time so it may 
be there waiting. Find the arch, and 
you find the placer—unless an earth 
quake dislodged the arch. . . . Even 
so, the jumble of big rocks across the 
canyon floor easily might be identi 
fied, by some careful observer. 


And today, there is a desert road 
that takes one right to this north end 
of the Turtles. Now the paved State 
Highway 195 runs south from Nee- 
dles leaving U.S. 66 at a point 5% 
miles from Needles; and passing just 
west of the Mohave Mountains, 195 
leads south between the Turtles and 
the Whipple Mountains next to the 
Colorado River, and so on down to 
Blythe on U.S. 60-70. At a point 
about 16-17 miles south of Needles 
and on the west side of the Mohave 
Mountains, the desert road men- 
tioned takes off from Highway 195 
and strikes southwest for about 18 
miles to the northern end of the Tur 
tle Range. It is a dirt road and is 
passable for a jeep, and possibly also 
for a good car. 

Needles, a division point on the 
Santa Fe R.R., is reached by U.S. 66 
from Barstow but crosses the Colo 
rado River at Topock. The Turtle 
Range is in plain sight from the Mo- 
have Mountains on south, from both 
Highway 195 and the dirt road to 
the site of the Lost Arch. But State 
Highway 195 lies ten miles east of 
the Turtles when passing between 
them and the Whipple Mountains to 
the east. All present maps of San 
Bernardino County show these roads 
and mountains clearly. 

The Mining World, in its 
issue of last December, it men 
tions that in early days a party of 
Mexicans were heading for the La 
Paz diggings, in the Dome Rock 
Mountains near Ehrenberg. When 
passing close to the north end of the 


Turtles, where they camped, they 
found an area covered by disinte- 
grated oxidized hematite, which 
when panned yielded some $5.00 a 
pan in coarse gold. So, they stayed 
there to work this surface placer, as 
they had with them knock-down 
rockers. They put up two little adobe 
dwellings between which, as is their 
custom, an adobe arch was built to 
connect them by a sheltered open 
alleyway, of the type then called 
San Juans” 


This was in early spring and the 
arroyos all had quite a supply of wa 
ter for washing out the gold; which 
was rich enough to yield them a to- 
tal of some $30,000 in bullion, before 
the water dried up and stopped the 
work. They then left, intending to 
return next spring, but were said to 
have been unable to find that spot 
again, as the two mud shacks with 
the connecting arch had maybe fall- 
en and been washed away. 

However, assuming this tale is 
true, the site of that placer ground 
was only a mile or so from Coffin 
Springs, which is on the east side of 
the Turtles and at least six miles 
south of their northern end. There 
is much basalt through many of these 
desert hills, which rock very often 
carries large amounts of iron 
oxide. And, since this deposit 
apparently is placed so far from the 
supposed site of our Lost Arch placer, 
it seems likely that it is another de- 
posit altogether. In any case, if the 
facts are as stated, it affords an addi- 
tional incentive for any ambitious 
prospector to carefully explore this 
entire region. 

Moreover, the late maps of this 
district showing waterholes and 
mines old or new, not only indicates 
five springs, or tanks, in this north- 
ern end of the Turtles, but also show 
an old mine not far from a canyon 
well called “Mohawk Springs” on 
the northwest side of the Turtles. 
This is marked by the symbol usu- 
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ally used to indicate a lode deposit, 
meaning an ore-bearing vein of 
quartz. All this is given to furnish 
additional data on this particular 
area. 

Getting back to our story of the 
original discovery of the Lost Arch 
placer: It seems there was a pros- 
pector named Jim Fish, who had 
come West during the California 
gold rush, but in later years had been 
prospecting in various portions of 
Nevada. In 1883, Fish had acquired 
a partner named Crocker, and head- 
ing for California the two men had 
been working slowly south along the 
west side of Colorado River, stopping 
here and there to prospect nearby 
hills and pan the fase of chance 
creeks. Their water supply was kept 
in a barrel lashed upon the rear of 
their old-fashioned buckboard with 
the camp outfit, which was drawn by 
a pair of bay horses of uncertain age. 

When the events of this story oc- 
curred, they had filled their water 
barrel at the Colorado River near the 
Whipple Range, where the river is 
forced in a great bulge into Arizona 
to round the east extension of those 
mountains, and were then two day’s 
travel from the river, a distance of 
some forty miles. They lived on 
game and they also traded with 
friendly Indians for dried corn and 
beans. 

So, in late afternoon of this day 
they prepared to make camp not far 
from a range of desert hills; which 
were the northern end of the Turtle 
Range, although they were wholly 
unaware of the fact. The man, 
Crocker, set out for the hills on the 
chance of getting a deer, or perhaps 
some rabbits, while Fish stayed in 
camp to get supper. In dong this, he 
started to get water from their barrel 
and found that it was almost empty. 
Rolling it out to expose the bung, he 
pried it out to discover that there was 
less than enough water to fill two 
canteens. 


This, as all desert travellers know, 
was an extremely serious matter, one 
which very easily could result in 
tragedy. While thus engaged Crock- 
er returned empty-handed, and 
when told of the cae barrel joined 
Fish in a conference to discuss their 
predicament and to decide about 
their next move. Crocker mentioned 
that he had seen quite a lot of vegeta- 
tion in the canyons of the hills he 
had just hunted, which might mean 
the presence of water; so they .de- 
cided. to investigate at once, instead 
of trying for the river with not 
enough water to take them there. 

“It's our best chance,” Fish said. 
“In fact, our only one.” 

So after a scanty meal and few 
hours rest, they started at daybreak 
for the hills rising a mile or two 
south across the desert; both hoping 
desperately, as they plodded ovér the 
desert sand, to at least find water 
enough to fill the two canteens they 
carried. And the following account 
is essentially what happened, as Fish 
many months later told it to friends 
of his in San Bernardino. 

“We hiked over to those hills,” he 
said “that were less than two miles 
to the south of our camp, where we'd 
left the cayuses tied by hackamores 
to the buckboard. In the first big 
canyon we came to, there was a lot 
of chaparral and a few young cot- 
tonwoods and plenty of wild grass 
that was all burned dry; but there 
might be some pools left yet among 
the rocks, so we hiked along into it. 

“There were some side canyons 
coming in right and left, and Crock- 
er took one to the left, and I started 
up one that led into the higher hills 
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on the righthand side and looked 
fairly promising. But, after a while 
things didn’t look so good in my main 
canyon, so at a fork in the canyon I 
went up the righthand branch for 
quite a ways. But the sun was get 
ting high now and with no air stir 
ring in there, the heat from the side 
walls was getting almost unbearable. 


“It was awful rough underfoot too. 
climbing over or around the big 
chunks fallen from the cliffs, and the 
cobbles and boulders everywhere on 
the bottom sure made it tough going. 
Lots of the boulders had mighty 
smooth surfaces that looked like they 
were polished by freshets in the spring 
rains; so I kept going in hope of find- 
ing water pools in among the rock 
piles, though I got scratched by cat 
claw and cactus and turned an ankle 
several times, jumping from one rock 
to another. 

“Then suddenly when rounding « 
bend in the canyon, I saw an al 
mighty big arch of rock that spanned 
clear across the canyon from one side 
wall to the other. Never seen any 
thing like it before, and when I got 
right under it, where there was a big 
open space covered with sand, it was 
so shady that I laid right down on the 
sand to get my wind and cool off 
And while I rested, I just looked up 
at that great arch and was scratching 
idly in the sand, when I noticed it 
felt strangely heavy. So I got on my 
knees and pawed away a lot of sand, 
and—sure enough as I suspected 
there was gold under it. Plenty of 
it. Fact is it was just about all gold, 
as big as wheat or barley grains. Just 
a little sand on top, and I sure got 
excited. I'd looked so long for just 
that! 

“Anyhow, it made me forget I was 
hunting for water so I began filling 
all my pockets with that heavy yel- 
low stuff, till I had to hold up my 
levis with both hands, when I set out 
on the back trail to find Crocker and 
tell him the big news. But, I never 


saw him, as I stumbled along down 
into the main canyon and then off 
through the sagebrush clumps across 
the desert into camp.” 

When Fish reached their tempor 
ary camp and had quieted their rest 
less thirsty team, he had to wait sev 
eral hours before Crocker appeared, 
utterly fagged and very apprehen 
sive, for he also had failed to find 
the slightest seep or trickle of the 
life-giving moisture. He was so wor 
ried, Fish said afterward, that he 
paid no attention to the gold his part 
ner showed him. And, rightly, for 
should their failure to find water 
prove fatal, knowledge of the rich 
placer had no meaning. Our maps 
show five springs in those hills, yet 
they often go dry. 

At any rate, having failed to locate 
the water so sorely needed, Fish and 
Crocker were forced to take their sole 
alternative: that arduous journey 
back to the Colorado River, toiling 
forty miles through the furnace heat 
of the desert, weak, weary, and with 
so little water. To us it seems strange 
that Fish, with his Nevada desert ex 
perience, did not insist that they 
travel only at night, when the desert 
chill renders thirst less pressing. 
However, Crocker may already have 
been getting unmanagable and this, 
with a team fast becoming unruly, 
quite likely caused Fish to start at 
once and against his judgment. 

But during what proved a terrible 
journey, he did dole out the scanty 
supply of warm water by the spoon 
ful for themselves alone. They gave 
the horses none, but merely wiped 
out their mouths with a damp 
ened rag from time to time. At first 
Fish and Crocker walked to save the 
horses as much as possible, but later 
Crocker had to ride. 

That first day of travel in the 
blasting heat soaked the flannel 
shirts and levis with a drenching 
sweat, which proved a temporary 
help through rapid evaporation. But, 
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later in the day, they both became 
rather thoroughly de-hydrated and 
the consequent loss of salt so weak- 
ened Crocker that Fish put him on 
the buckboard to drive the team. 
When at long last night fell, Fish’s 
damp socks had raised great blisters 
on both heels, that at once broke and 
for hours he had limped along with 
boot heels rasping the raw bleeding 
flesh. The water was now almost 


gone, but they kept slogging ahead 
through the night always painfully 
heading due east toward the river, 
until finally the weak stumbling 
horses stalled and refused to go farth- 
er. So, almost completely exhausted 
themselves, they rested a while; un- 
til, when day-light brightened the 
east, they forced themselves to re- 
sume the terrible trek, on ever on 
toward the rising red ball of sun, 
where the Colorado’s cool refreshing 
flood flowed swiftly southward. 

But the second day proved far 
worse, for Fish stumbled and reeled 
along over the endless dunes, unable 
to dodge the catclaw and cactus; and 
Crocker collapsed on the buckboard 
seat, so Fish let their team take its 
own course guided solely by instinct. 
Then, late that afternoon, with 
Crocker in collapse and Fish himself 
almost at the end of his physical re- 
sources, he saw far ahead the wel- 
come fresh green of the willows that 
fringed the river bank. 

The sight perked him up at once, 
yet he could not force his Counted 
legs more than to slog through the 
clogging sand as before, although he 
kept staring at that fringing green 
fearing it was a mirage. But the 
horses scented water onl getting new 
strength from somewhere they tossed 
their heads, snorted, and plowed eag- 
erly ahead. But their pace was slow, 
and Fish managed somehow to keep 
up with them. Later he described 
their arrival at the river somewhat 
as follows: 

“Poor Crocker was then dead to 
the world, and when that crazy team 
bounced the buckboard over a hump, 
I nearly lost him a time or so. And 
when we got to the river bank, the 
blasted team wasn’t going to stop, but 
I got hold of the reins somehow and 
unhitched the traces and then they 
hit the water, traces and reins flap- 
ping. 

“T drug Crocker down to the river 
and soused into it, him and me both. 

(To Page 25) 
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(From Page 23) 

I knew better than to drink too much 
at first, but I washed out his mouth 
and took a sip myself, just letting 
that blessed stuff soak slowly into our 
hides for a while. Believe me, but 
it sure did feel like heaven on earth. 
We soon drank a little, and I got to 
feel more like myself but still mighty 
weak, and I saw then that the water 
had come too late for Crocker to make 
any come-back. Finally, I hitched 
up the team and drove him upriver 
to Ehrenberg, where I knew there 
was a doctor, but he couldn't do 
much and Crocker died a week 
later.” 


As a matter of fact, several weeks 
elapsed before Fish could recover 
from that experience, and three 
months passed before he felt he could 
safely start out again to return to his 
rich placer discovery. Oddly enough, 
his impression was that it lay at the 
north end of Old Woman Mountains, 
and his mistake can only be ex- 
plained by the fact that this range 
and the Turtles are very similar in 
general appearance. 


But, at the time Fish was sure he 
was right, and being persistent and 
very stubborn, he kept at it for so 
many expeditions that his reserve 
funds finally gave out. This forced 
him to quit and hunt a job, for he 
knew if he could locate that placer 
deposit, he would be able to live at 
ease the rest of his life. He told this 
to anyone who would listen, although 
his subsequent moves are not a mat- 
ter of record. 


However, for the next seventeen 
years, the rich placer remained un- 
disturbed under its high rocky arch- 
way, so far as anyone knows; for it 
was not until 1900, that another 
prospector accidentally located that 
natural bridge in its proper canyon 
at the northern end of the Turtle 
Range, not knowing anything about 
the placer gravels under it. 


This prospector was a German 
named Peter Kohler. At the time he 
saw the arch above its proper canyon, 
he was returning from a trip farther 
south during which he had found 
and staked several valuable ore veins, 
and was then returning by way of 
the Turtles. As he neared their 
northern end and had topped a high 
ridge-comb, he worked down the 
north slope to a little upland basin 
that was in full view of an odd arch- 
ing bridge of rock spanning a deep 
canyon below. 

In Germany, he had been a trained 
geologist, so the interesting natural 
bridge made a strong impression as 
he carefully examined it. He did 
not descend into that canyon, but se- 
lected more easy slopes into another 
large canyon leading into the desert, 
where he continued on his way to- 
ward Needles. There he was hoping 
to be able to find another prospector, 
who might be induced to join him as 
a partner and who was financially 
able to help him develop his claims. 
Before he reached Needles, however, 
he fell in with a prospector named, 
John Packer. 

On their first evening together 
Kohler told Packer about his mining 
claims and that he needed develop- 
ment funds, and incidentally he also 
mentioned finding the odd natural 
bridge at the north end of the Turtle 
Range, while coming north to Nee- 
dles. Packer saw that Kohler as yet 
had heard nothing of the rich placer 
Jim Fish had found under that arch, 
so he pretended disinterest and said 
nothing to Kohler about it. 

Instead, Packer agreed to furnish 
an outfit to last several months, and 
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that he would join Kohler in twenty 
days at a place on the east side of 
Old Woman Range called “Sunflow 
er Springs”. Kohler being in need o! 
ready cash applied to the Santa Fe 
R.R. for work. and was ordered to 
Amboy to help unload lumber and 
mine timbers that had been side 
tracked there for local delivery. Un 
fortunately, on the third day at this 
work, some heavy timbers toppled 
over and killed him 


On the day set to meet him, Pack 
er went with the new outfit to Sun 
flower Springs and waited severa! 
days; but when Kohler failed to ap 
pear, Pac ker went back to Needles 
where he learned of Kohler’s fata! 
accident Then. since he now knew 
the location of the Lost Arch and was 
confident of finding the placer de 
posit under it. he at once packed his 
new outfit south heading for the Tu 
tle Range But. the canyon with its 
high rocky arch proved elusive, and 
though he searched ten years for it 


all his efforts were in vain. so he gave 


Oo 


it up as hopeless. 


Nevertheless, since its position is 
fairly well established, it still seems 
like a worthwhile venture to try 
again for it. By picking a suitable 
campsite close to that area, with an 
ample outfit plus a good water sup 
ply. a thorough search overlooking 
nothing. might bring good results, 
in either the possibly buried placer 
gravels, or maybe the quartz lode 
that furnished that gold. Or, even 
the Mexican placer six miles or so 
south near Coffin Springs. on the 
east side of the range 


WATCH FOR IT! 


Do not miss the September issue 
of The Earth Science Digest. Ar 
ticles will include 

“The Atmosphere’, a revealing 
summary by Prof. W. D. Keller of 
the University of Missouri of what 
is known about the blanket of air 
which envelops our globe and how 
it acts as a geologic agent 

Another of the fascinating ser 
ies of “Famous Lost Mines’, by 
the veteran mining engineer and 
world-traveler. Victor Shaw. Next. 
“The Lost Breyfogle™ 

T. C. Vanasse will resume his 
discussion of Lake Superior agates 

And other articles you cannot 
obtain elsewhere. Do not miss the 
September issue. Extra copies may 
be ordered now. 


Letters to the Editor 
The Editor. 
Earth Science Digest 
Dear Sir: 

[ am glad that your circulation is 
growing to the extent that it is and 
feel sure that it will continue to do 
so and you have a very nice maga 
zine and the articles are exceptional 
ly fine. 

Sincerely, 

Mrs. John B. Clarke, 
S-T Gem and Mineral Shop, 
lujunga, Calif. 


Earth Science Digest 
1 am getting satisfactory results 
from my advertising in your maga 
zine. The Digest is getting better 
and better 
Frank Lyman. 
Lantana. Florida 
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LOOK TO OREGON for fine gem cutting materia! 
on approva See it before you buy it. Beautiful 
agate of many types and colors, jasper, agatized 
and opalized wood, various color , obsidian and many 
others — slabs of above eect pr +r separately sent 
on approval upon receipt o f $5.00 more deposit. 
Cutting and polishing done. Lee Sodio, e320, S.E. 
Mill St., Portland 16, —— 


BEAUTIFUL AGATIZED WOOD fror ® ae > Dakota. 


Assorted colors two pounds for $I. Fossil cat- 
tails ang selenite crystais at the same price per 
pound. (Please include 30c postage). L. Manning, 


Hettinger, North Dakota. 


AGATE FILLED NODULES (Thunder Eggs) from the 
noted Priday ranch locality in central Oregon 
Whole eggs 2'/2 to 3'/2 inches, 50c a pound or 10 
Ibs. for $4.00. 20 Ibs. $7.00. Send postage. Also fine 
cabochon cutting at wholesale prices. Expert work 
guaranteed. Staniey Brown, 297 Kellogg Park, Port- 
land 2, Oregon. 





AGATES, JASPERS, AGATIZED WOOD, and othe 
pecimens Three pound assortment for only $1.50. 
Please ad postage. Also Nevada Wonderstone. 
Al aay Box 305, Santa Cruz, Calif. 


NEW MEXICO AGATE. A galaxy of rs and pat 
terns. $1.00 per pound, five pounds ” $4 00. Sliced 
material, 20 ents per 7 n p. Price b the 

ce or a full pound of r $6 00 ‘oe T 


Lawyer, Industrial Minerals, 923 W. Birch, Deming, 
New Mexico. 


BOOKS and MAGAZINES 


AM STILL in the market for March issues of The 


Earth Scien e Digest. WwW pay 40c each for copie 
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of The Earth Science — ‘Box 57, Omaha 3, Nebr. 





CUT GEMS 





JEWELRY stones removed from rings, etc. 100 as- 
sorted $2.40. 50 large ones $2.40. 8. LOWE, Hol- 
land Building, St. Louis I, Mo. 





25 Beautiful Nevada Mineral Specimens saat 
mounted and identified in a cardboard box, $!. 
postpaid. Obsidian 50c to $!.00 per Ib. Jasper 50c 
per |b. Postage extra. Earl A. Dillwith, Dyer, Ne- 
veda. 





FINE PAPERWEIGHTS — Pen mounts. Matched sets, 
many types. Featuring the Texas flourescent turi- 
tella. Sent on approval. Discount to dealers. Clay 
Ledbetter, 2126 McKenzie, Waco, Texas. 
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FOSSIL COLLECTORS ATTENTION. |0 beautiful fo: 
sil specimens all different $2.00. 10 beautiful mina 
eral specimens all different $2.00. Postpaid. Sai- 
isfaction or refund. The Rock Hunter, R. |, Alton 
Sta., Kentucky. 





OVER 5000 BUYERS read the classified columns of 
The Earth Science Digest. Your ad on this page 
will produce results. 





MINERALS 


GOLD NUGGETS — Showy smali placer nuggets 
mounted in plastic charm % inch square. Unique 
and very beautifu Can be drilled and a ring in- 

erted for pendant ounted on tie-clasp, etc., $3.75 
each prepaid. F. C. Scanion, 139 W. North Street, 
Hlion, New York. 
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FRANK LYMAN SELLS FINE SEA SHELLS. ALL ARE 
SCIENTIFICALLY LABELED AND CLASSIFIED. PUB- 
ISHER OF ‘SHELL NOTES". WRITE: FRANK 
LYMAN, LANTANA, FLORIDA. 
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AUSTRALIAN OPALS — Direct from Australia 


BOULDER OPAL SPECIMENS—Brown rock with patches or veins of Blue, 
Green or Red Colours. Specimens, Blue-green 1’’ size 


Minimum Orders $15.00 — POSTAGE PAID 
Sent Parcel Post. Remit by International Post Office Money Order. 
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— OUR ILLUSTRATED LEAFLET NO. 48 POST FREE — 
Address 
| Norman E. Seward 2 Studley Avenue, Kew, Victoria, Australia 


25c and 50c each 
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SAVES TIME AND COSTLY ASSAYS 

And MINERALIGHT enables geologists to determine oil content of fresh 
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From Page 8 
marsupials have been found in the 
fossil beds of South America and one 
of them, a huge sabre-tooth, was dis 
covered some years ago by Dr. E. S 


The Marsupial "Tiger" in Time 


( Recent Dominance of 
E.poc h Man 


Periodic Glacia 
tions. Extinctions 
Pl istoce! 


) 
Cenozox J Phiocens 
Era 


Mio ene 


of large mammals 
Began approx. a 
million years ago 


Beginning of Man 
xr Age of the Ne 
braska marsupial 
sabre-tooth 


Culmination of 
mammals 


Culmination and 
extinction of arch 
aic mammals 


Oligo ere 


Rise of mammals 
< and modern floras 


Eu ene 








Mesozox Dominance of reptiles (Ended 


Era approx. 60 million years ago 


Riggs of the Chicago Natural History 
Museum in the foothills of the Andes 
in northwestern Argentina. He 
named this remarkable animal Thy- 
lacosmilus atrox. The age of the beds 
in which this animal was found is 
Pliocene, and the discovery remained 
unique until this summer’s find by 
the Nebraska field party. The Ne 
braskan marsupial “tiger”, however, 
represents an advanced stage of de 
velopment over the South American 
type. 

The horizon of the new specimen 
is the Sidney gravel of the upper 
Pliocene. Part of one of the great 
incisors, or stabbing teeth, of the ani- 
mal! was found 30 feet into the bank 
from where the skull rested and oth 
er bones which may be part of the 


same animal were found during fur- 
ther exploration. 

A serious flood in the Cambridge 
area indirectly brought about the dis 
covery. A. Allen Graffham, 
leader of the Nebraska field party, a 
former editor of The Earth Science 
Digest, was prevented from reaching 
other promising localities by wash 
outs and damaged bridges and con 
centrated his efforts for a time at the 
site where the most important find 
of the summer was made. 

Did the Nebraska marsupial “ti 
ger” ultimately meet his match in 
one of the true “sabre tooth” tigers 
of his tume? The answer may be 
found as exploration of the site pro- 
gresses. But after death the great 
pouched cat was swept into a stream 
channel and the bones scattered, so 
the complete story of his demise may 
never be told. Then followed deep 
burial in river deposits and, finally, 
erosion of the area, leading a few 
weeks ago to one of the most dramatic 
discoveries in North American pa- 
leontology. 





Midwest Groups Join 
American Federation 


Collectors of the west have been 
brought into association with hun- 
dreds of mid-western mineral col- 
lectors through the ratification of the 
constitution of the American Federa- 
tion of Mineralogical Societies by the 
Midwest Federation of Geological 
Societies. 

The action was taken at the con 
vention of the Midwest groups, held 
in Detroit with the Michigan Min 
eralogical Society as host. 

New president of the Midwest 
Federation is George C. Anderson, of 
the Chicago Rocks and Minerals So- 
ciety. The vice-president is Ben Ba- 
growski, Wisconsin Geological So- 
ciety: secretary, Loretta Koppen, 
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Minnesota Geological Society, and 
treasurer, E. Lillian Mihelcic, of the 
Michigan society. 

The invitation of the Chicago 
Rocks and Mineral Society to the 
Midwest Federation to meet in Chi- 
cago next year was accepted. Dele- 
gates to the American Federation 
convention are Ben Hur Wilson, of 
the Joliet Mineralogists, and Alger 
Syme, of the Minnesota society. 

The Cranbrook Institute of Science, 
Bloomfield Hills, was the scene of 
the convention sessions and delegates 
inspected the notable mineral exhibit 
of that instiution. Visitors were 
greeted by Leslie R. Bacon, president 
of the Michigan society, and by Anne 
Proctor, secretary. Each registrant 
received a slab of Jasper conglome- 
rate from Frank J. Campbell, of Wa 
terford, Mich. 

High spots of the program were 
field trips to Clay Center, O.; to the 
mineral display of C. O. Gettings, at 
Toledo; to Henry Ford’s Greenfield 


Village, at Dearborn, and to the cer- 
amic plant of the Champion Spark 
Plug d. In Detroit, visits were made 
to private collections, including the 
superb collection of A. N. Goddard. 


Principal speakers and their topics 
were: George V. Cohee, of the United 
States Geological Survey, “The 
Search for Oil in Michigan”; Helen 
Martin, Michigan Geological Survey 
Division, “Relations of Michigan 
Geology to the United States’; Wil- 
lard Parsons, “Mineralogy in Mich- 
igan”; Mr. Goddard, “Mineral Col- 
lecting”, and Ben Hur Wilson, “Re- 
view of the Growth of Mineral So- 
cieties’’. 





ARIZONA GEM AGATES 


STAUROLITES (Fairy Crosses or Good Luck 
Charms 25c and 35c¢ each 
ARIZONA, Doubly-Terminated, Quartz X! 
10c and 25c each. Postage extra. 


MARYANN KASEY 


BOX 230 PRESCOTT, ARIZONA 











GEODES: Uncut 
Clear RHOMBIC or BANDED Calcites. 


pieces. 


$1.00 to $5.00 each. 
Doubly-Terminated $1.00 doz. Small 
CALIFORNIA: BARITE white to cream 
$1.00 each. 
IDAHO: Lovely Red Garnets in Mica S 


$2.50 each. 


WA 





ARIZONA MINERAL SPECIMENS 


PEARL SINTERS (white botryoidal) from extinct siliceous hot springs; also smooth white 
PEARL SINTERS, oddly shaped: 25c¢ to $3.00 each according to beauty rather than size. 
DESERT Chalcedony ROSES: Fluoresce vividly. 
thick-walled. Four mixed sizes $1.00. 

1x2” upward, 25c 
PINK QUARTZ: Appealing and quite showy. 


APACHE TEARDROPS (Smokey obsidian 

1'/oxl'/o" to 3x4”, 25¢ to $2.00 each. 
APACHE TEARDROPS, perlite free. 10 mixed sizes for $1.00 
Chrysotile ASBESTOS silky fiberous seams 


pebbles) imbedded in pure gray PERLITE, 


in Olive G 


QUARTZ CRYSTALS: Translucent to Opaque. 
clusters 25c ¢ 


NEW MEXICO: Staurolites (Fairy Crosses o 


reen Serpentine. x3” to 4x8”, 
| to 2” long Single pointed 50c doz 
$2.00 each 
Good Luck Charms). 25¢ and 35c ea 
artical tabular plate XI. groups; 35c, 50 


NEW YORK: Clear Gypsum-Selenite plates, 


very attractive cabinet specimens, 25c +t 


For prices on my GEM AGATES, please refer to March issue of EARTH SCIENCE DIGEST 
Postage Extra on All. 


eer | 7 ill i ZECE COT 


3 large or 8 small ones for $1.00. 


to $3.00 each 
$1.00 and $3.00 for nice size cabinet 


3x3” upward, $1.00 to $3.00 eact 


Residence: Wolf Creek Road 
P. O. BOX 230 
- PRESCOTT, ARIZONA 

















CAA , A TY CTCVAIC 


from 


al 
A 
\) THE ARCTIC CIRCLI | 


1 truly fine stone of high quality 
carefully selected 


for the discriminating jeweler 














| 
ONE DOLLAR AND A HALF PER SQUARE INCH | 
| 
HOUSE OF JADE | 
SANTA BARBARA CALIFORNIA 
| 
-_— a * t 





STERLING SILVER 


SHEET WIRE CHAIN FINDINGS 





The 
FEATHERWEIGHT 
MICRO 
Facet Head 


$29.50 


If vou are vacationing in ou 








neighborhood. « 





this facet heac 


self the ease Wi } 





Chasing Tools, set of 20 
Poly Grinding Arbor 
Poly Saw Mandrel, 59” 
Poly Saw Mandrel, 34” 
Sartwell Gem Drill 


Knapsacks for your rock trips 


R. & B. ART-CRAFT CO. 


11017 South Vermont Avenue, Los Angeles 44, Calif. 
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